Purpose: The aim of the study is to evaluate clinically and radiographically the long-term success of one-stage direct (lateral) sinus lift procedure using alloplastic bone graft material and bio-absorbable membrane in conjunction with two stage implant placement in atrophic partially edentulous posterior maxilla.
IntroductIon
In 1986, Carl E Misch described a treatment approach to the posterior maxilla based on the amount of bone below the antrum. 1 The treatment plan was divided into four alternative treatment options amongst which the Subantral option three (SA-3) is indicated when 5 to 8 mm of vertical bone height is present between the crest of the ridge and the antral floor with a ridge width greater than 2.5 mm; where the sinus membrane can be elevated by lateral window technique 2, 3 with immediate placement of an implant. Considering the above facts, a study was conducted in the Department of Oral and Maxillofacial Surgery, Government Dental College and Hospital, Ahmedabad from November 2009 to November 2010. It evaluated both, clinically and radiographically, the efficacy of the lateral sinus lift along with simultaneous implant placement for the rehabilitation of the partially edentulous posterior maxilla deficient 4 in residual alveolar bone height.
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MAtErIALs And MEtHods
The study consisted of sample of 10 patient and 11 implant sites, who visited the Department of Oral and Maxillofacial Surgery, Government Dental College and Hospital, Ahmedabad. The patients were selected randomly irrespective of the sex and socioeconomic status. Following inclusion criteria for patients were taken into consideration:
• Patients requiring implant treatment in the posterior maxilla, between the ages of 20 to 50 years • A delay of at least 6 months between tooth extraction and an implant placement • Good systemic health. Absence of maxillary sinusitis • Presence of normal adjacent teeth or restored teeth • Demonstrated maladaptive experience or psychotic reluctance to wear a removable partial denture 
surgical technique
Under local anesthesia, an incision was made, 2 to 3 mm on the palatal side 6 of the crest of the ridge with a releasing incision at least 15 mm mesial to the antral opening. A bony window, round to elliptical in shape, was cut. With a surgical curette, the underlying membrane was lifted from the inside wall of the sinus. 7 When the sinus membrane was intact, a bellows effect was observed as the patient breathed.
In case of a tear occurring in the membrane, 8 a small piece of resorbable collagen membrane could be placed against the tear, where it would easily adhere. If a larger perforation 9 were to occur in the membrane, laminar bone (membrane like sheets of DFDB) could be used for repair or it could be sutured with 6-0 resorbable sutures. 1:20 reduction handpiece was used at the low speed (800 to 1200 rpm) high torque (35 Ncm) along with copious irrigation (external and internal) of normal saline to prevent thermal injury to the bone. A self tapping implant 10 was placed in the prepared site and then the osteotomized segment was supported on the implant head ( Fig. 1) . Alloplastic bone graft (Bioactive glass, 11 Novabone putty 12 ) was placed in the lateral window and the implant surface was covered with the same (Fig. 2 ). The lateral window was then covered with the collagen membrane to avoid the fibrous adhesion between the inner surface of the flap and bone graft. After the placement of the membrane, the mucoperiosteal flap was repositioned and sutured with the help of (3-0) 2328 Vicryl. Postoperative instructions, such as refraining from nose blowing and sucking with a straw were given to the patients.
stage II
Surgical exposure of the implant 13 and placement of the healing cap were done 6 months after placement of the implant. After 15 days of stage II, an abutment was attached to the implant and prosthesis was fabricated. All the patients were kept on regular follow-up.
rEsuLts
Follow-up was done 6 months after sinus lift and simultaneous implant placement (time allowed for graft maturation and implant healing) and at the interval of 1 and 2 years after final prosthesis. Standardized IOPA, Digital OPG and CT scan/Dentascan 14 were taken preoperatively and at 6 months follow-up intervals (Figs 3 to 6 ). 
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Two tailed p-value is < 0.0001 and this difference is considered to be extremely statistically significant.
Confidence Interval
The mean of preoperative bone height minus postoperative bone height equals -4.68 (Table 1) . Ninety-five percent confidence interval of this difference: From -5.433 to -3.913.
There is significant increase in residual bone height over a period of 6 months following sinus floor augmentation, in the range of 3.7 to 6.1 mm (on an average of 4.67 mm). Hence, an 80.37% bone gain was noted on an average. One year after loading of implant (18 months after one stage lateral sinus lift) reduction in graft height was <1 mm and 2 years after loading of implant (30 months after one stage lateral sinus lift postoperatively) was more than around 0.2 mm annually.
dIscussIon
In two out of ten patients (20.0%), Schneiderian membrane perforation occurred during surgery which was of approximately 0.5 cm size and was successfully repaired by sealing the perforation with resorbable collagen membrane. Although one patient (9.09%) had experienced pain and a mild attack of maxillary sinusitis after 2 months, the next follow-up visits were absolutely normal. Postoperative healing was subsequently uneventful.
After 7 days of sinus lift surgery, the surgical site was evaluated clinically for local inflammation, persistent pain, wound dehiscence and maxillary sinusitis. Only one site (9.09%) was found with local pain at the surgical site in which Schneiderian membrane perforation had occurred intraoperatively. The same patient had suffered from the maxillary sinusitis after a period of 2 months which was treated with medications and further follow-up was uneventful.
The average residual alveolar bone height was 5.81 mm (see Table 1 ) preoperatively and after sinus floor augmentation, the residual alveolar bone height was in the range of 8.8 to 12 mm (average 10.49 mm) (see Table 1 ). The increase in residual ridge height was very significant in the range of 3.7 to 6.1 mm (average 4.68 mm) after sinus floor augmentation over the period of 6 months following surgery (Table 2) .
Hence, 80.37% bone gain was noted on an average after sinus floor augmentation with alloplastic bone graft. These findings were compatible with studies by Ziv Mazor, Michael Peleg and Martin Gross 15 who performed sinus floor augmentation for a single tooth replacement in the posterior maxilla which can provide the necessary bone support for holding the implant. After loading of the implants, a slight reduction of ridge height was noted after that stabilization The lateral window technique offers several advantages compared to the crestal approach including access through a larger window into the sinus. However, sinus elevation using the lateral window approach requires extensive surgical manipulation and extended waiting period before uncovering for implant placement. The bone augmentation is expected to result in primary implant stability, promote osseointegration, 17 prevent overloading and provide long-term implant success. 18 The use of this procedure is recommended in the posterior maxilla when the residual bone height > 5 mm. Lateral sinus lift, despite having some disadvantages, such as in particular high demands on both surgeon and the patient and longer healing period, is in most cases the best available solution for insufficient quantity of the alveolar bone 19 during the implantation in the dorsal parts of the maxilla. Its role in current dental implantology is still non-replacable. The invasiveness of the procedure can be substantially reduced when performed by an experienced surgeon using the presented surgical protocol. The risk of complications remains low. 
rEFErEncEs
